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(54) METHOD FOR MOLDING A RESILIENT MATERIAL AROUND A RIGID WORK PIECE

(57) A method (100) of forming a resilient seal about
a work piece (12) is presented. The method (100) in-
cludes the steps of providing (102) a work piece (12)
defining a rib (14) circumferentially protruding from an
outer surface (16) about a longitudinal axis of the work
piece (12) and providing (104) a mold (20). The mold (20)
defines a first cavity (22) configured to receive the work
piece (12), a second cavity (24) circumferentially extend-
ing about the longitudinal axis of the work piece (12) and
in communication with the first cavity (22), and a port (26)

in communication with the second cavity (24). The meth-
od (100) further includes the steps of inserting (106) the
work piece (12) within the first cavity (22) such the rib
(14) is circumferentially in intimate contact with an inner
surface (30) of the first cavity (22), introducing (108) a
curable resilient material (32) into the port (26), thereby
filling the second cavity (24) with the resilient material
(32), curing (110) the resilient material (32), and then
removing (112) the work piece (12) from the mold (20).
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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The invention generally relates to methods of
molding a resilient material, and more particularly relates
to a method of molding a resilient material around a rigid
work piece.

BACKGROUND OF THE INVENTION

[0002] Known process for overmolding silicone onto a
plastic component involves using an upper mold plate
and a lower mold plate forming a cavity therebetween.
The plastic component is placed into the cavity and then
the upper and lower mold plates are closed and liquid
silicone is injected into the mold and cured about the
plastic component to form a finished component. The
upper and lower mold plates are then separated and the
finished component is removed from the removed from
the cavity. The problem with this technique is that during
the injection of the silicone material an interference fit
between the plastic component and the mold cavity is
required. The upper and lower mold plates are machined
to very tight tolerances. However, it is difficult to maintain
the same tight tolerances for the plastic component.
[0003] If the plastic component is undersized, this will
cause the mold cavity to have an excessive clearance.
Since silicone has such a low viscosity, a thin layer of
silicone will squirt out between the cavity and the com-
ponent creating unwanted excess material in what is
commonly called "flashing". This flashing must then be
removed from the component during an additional re-
working process which not only increases manufacturing
labor and time, but may also cause damage to the com-
ponent or the silicone seal. On the other hand, if the plas-
tic component is oversized, this will cause loading the
component into the cavity to be difficult and create a mis-
alignment that could lead to damage of the mold and/or
the component. This the finished component will not be
usable and will need to be scrapped.

[0004] Alternatively, the plastic component could be
machined to a tight enough tolerance to eliminate over
or undersized components. However, the machining op-
eration would undesirable increase manufacturing costs
and time of the plastic component.

[0005] An improved method of forming a silicone seal
around a plastic component that compensates for dimen-
sional variations in the component remains desired.
[0006] The subject matterdiscussed inthe background
section should not be assumed to be prior art merely as
a result of its mention in the background section. Simi-
larly, a problem mentioned in the background section or
associated with the subject matter of the background sec-
tion should not be assumed to have been previously rec-
ognized in the prior art. The subject matter in the back-
ground section merely represents different approaches,
which in and of themselves may also be inventions.
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BRIEF SUMMARY OF THE INVENTION

[0007] Accordingto an embodiment, a method of form-
ing a resilient seal about a work piece is provided. The
method includes the steps of providing a work piece de-
fining a rib circumferentially protruding from an outer sur-
face about a longitudinal axis of the work piece and pro-
viding a mold. The mold defines a first cavity configured
to receive the work piece, a second cavity circumferen-
tially extending about the longitudinal axis of the work
piece and in communication with the first cavity, and a
port in communication with the second cavity. The meth-
od further includes the steps of inserting the work piece
within the first cavity such the rib is circumferentially in
intimate contact with an inner surface of the first cavity,
introducing a curable resilient material into the port,
therebyfilling the second cavity with the resilient material,
curing the resilient material, and then removing the work
piece from the mold.

[0008] The rib may be at least partially deformed as
the work piece is inserted within the first cavity. The work
piece may define a third cavity circumferentially extend-
ing about the longitudinal axis and wherein the third cavity
isin communication with the second cavity when the work
piece is inserted within the first cavity. The rib may have
a generally square cross sectional profile with a height
of 0.04 mm and a width of 0.04 mm. The rib may be
located rearward of the third cavity. The work piece may
also define a second rib that circumferentially protrudes
from the outer surface about the longitudinal axis of the
work piece. This second rib may be located forward of
the third cavity.

[0009] The curable resilient material may be a silicone
based material. The work piece may be formed of a ma-
terial such as polybutylene terephthalate (PBT), polyeth-
ylene terephthalate (PET), polyamide (PA), polycar-
bonate (PC), polypropylene (PP), and/or acrylonitrile
butadiene styrene (ABS).

[0010] The mold may be a one piece unitary mold the
work piece may be inserted into the first cavity through
an opening defined by the first cavity. The hardness of
the mold may be greater than the hardness of the work
piece. The work piece may be an electrical connector
body.

[0011] Further features and advantages of the inven-
tion will appear more clearly on a reading of the following
detailed description of the preferred embodiment of the
invention, which is given by way of non-limiting example
only and with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWING

[0012] The presentinvention will now be described, by
way of example with reference to the accompanying

drawings, in which:

Fig. 1is aflow chart of a method of method of forming
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a resilient seal about a work piece in accordance
with one embodiment;

Fig. 2A is a perspective view of a work piece having
defining a rib circumferentially protruding from an
outer surface about a longitudinal axis of the work
piece in accordance with one embodiment;

Fig. 2B is a close up perspective view of the rib of
Fig. 2A in accordance with one embodiment;

Fig. 3 is a cut away view of a mold defining a first
cavity configured to receive the work piece of Fig.
2A, a second cavity circumferentially extending
about the longitudinal axis of the work piece and in
communication with the first cavity, and a portin com-
munication with the second cavity in accordance with
one embodiment;

Fig. 4 is a cut away view of the step of inserting the
work piece of Fig. 2A into the mold of Fig. 3 in ac-
cordance with one embodiment;

Fig. 5A is a cross section view of the work piece of
Fig. 2A inserted within the first cavity of the mold of
Fig. 3 such therib is circumferentially in intimate con-
tact with an inner surface of the first cavity in accord-
ance with one embodiment

Fig. 5B is a close up cross section view of the rib in
intimate contact with aninner surface of the first cav-
ity in accordance with one embodiment;

Fig. 6A is a cross section view of the step of intro-
ducing a curable resilient material into the port of the
mold, thereby filling the second cavity with the resil-
ient material in accordance with one embodiment;
and

Fig. 6B is a close up cross section view of the rib 14
during the step of introducing a curable resilient ma-
terial into the port of the mold in accordance with one
embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The method of forming a resilient seal around
a work piece, for example a silicone environmental seal
around a plastic electrical connector body, is described
herein. The work piece includes a deformable rib that is
in intimate contact with the inner walls of a mold used to
form the seal about the work piece. This rib forms a dam
thatinhibits the material forming the sealto flow into areas
of the mold in which it is not desired, thereby reducing
the likelihood of "flashing" on the work piece.

[0014] In the following description, terms describing
orientation such as "longitudinal" will refer to the mating
axis X while "lateral" should be understood to refer to an
axis perpendicular to the mating axis X, which is not nec-
essarily the transverse axis. Furthermore, other terms
such as "top" or "bottom" should be understood relative
to an axis perpendicular to the mating axis X, which is
not necessarily the vertical axis. As used herein the terms
"front" and "forward" refer to a longitudinal orientation
referenced towards the end of the work piece firstly in-

serted to the mold and the terms "back", "rear", "rear-
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ward", and "behind" refer to a longitudinal orientation ref-
erenced towards the end of the work piece lastly inserted
to the mold.

[0015] Fig. 1 illustrates a non-limiting method 100 of
method of forming a resilient seal about a work piece.
The method 100 includes the following steps.

[0016] STEP 102, PROVIDE A WORK PIECE DEFIN-
ING A RIB CIRCUMFERENTIALLY PROTRUDING
FROM AN OUTER SURFACE ABOUT A LONGITUDI-
NAL AXIS OF THE WORK PIECE, includes providing a
work piece 12, a non-limiting example of which is illus-
trated in Fig. 2A. The work piece 12 defines a rib 14 that
protrudes from an outer surface 16 of the work piece 12
and circumferentially extends about a longitudinal axis X
of the work piece. The outer surface 16 of the work piece
12 also defines a work piece cavity 18 circumferentially
extending about the longitudinal axis X of the work piece
12. Therib 14 may be located rearward of the work piece
cavity 18. The work piece 12 illustrated in this example
is an electrical connector body and will hereinafter re-
ferred to as the connector body 12. The connector body
12 is formed of a dielectric material such as polybutylene
terephthalate (PBT), polyethylene terephthalate (PET),
polyamide (PA), polycarbonate (PC), polypropylene
(PP), or acrylonitrile butadiene styrene (ABS). As best
shown in Fig. 2B, the rib 14 has a generally square cross
sectional profile and preferably has a height of 0.04 mm
and a width of 0.04 mm.

[0017] STEP 104, PROVIDE A MOLD HAVING A
FIRST CAVITY, A SECOND CAVITY, AND A PORT, in-
cludes providing a mold 20, a non-limiting example of
which is illustrated in Fig. 3. The mold 20 is configured
for a secondary molding operation of molding a resilient
seal about the connector body 12. The mold 20 defines
afirst cavity 22 thatis configured to receive the connector
body 12, hereinafter referred to as the receiving cavity
22. The mold also defines a second cavity 24 circumfer-
entially extending about the longitudinal axis X of the
mold 20 in which the resilient seal is formed, hereinafter
referred to as the seal cavity 24. The seal cavity 24 is
open to and in communication with the receiving cavity
22. The mold 20 also defines a port 26 configured to
receive a resilient material, such as a silicone based ma-
terial, in a liquid, fluid, or viscous form. The port 26 is in
communication with the seal cavity 24. The hardness of
the material forming the mold 20 is preferably greater
than the hardness of the material forming the connector
body 12. Typically, the mold 20 is formed of a tool grade
steel. The mold 20 is a one piece unitary mold. The con-
nector body 12 is inserted into the receiving cavity 22
through an opening 28 defined by the receiving cavity
22. The work piece cavity 18 is in communication with
the seal cavity 24 when the connector body 12 is inserted
within the receiving cavity 22.

[0018] STEP 106, INSERT THE WORK PIECE WITH-
IN THE FIRST CAVITY SUCH THE RIB IS CIRCUM-
FERENTIALLY IN INTIMATE CONTACT WITH AN IN-
NER SURFACE OF THE FIRST CAVITY, includes in-
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serting the connector body 12 within the receiving cavity
22 as shown in Fig. 4 such the rib 14 is circumferentially
in intimate contact with an inner surface 30 of the receiv-
ing cavity 22 as illustrated in Figs .5A and 5B. As the rib
14 comes into intimate contact with the inner surface 30
of the receiving cavity 22, the rib 14 is at least partially
deformed.

[0019] STEP 108,INTRODUCE A RESILIENT MATE-
RIAL INTO THE PORT, THEREBY FILLING THE SEC-
OND CAVITY, includes introducing a curable resilient
material 32 into the port 26, thereby filling the seal cavity
24 and the work piece cavity 18 with the resilient material
32 as illustrated in Fig. 6A. As best shown in Fig. 6B, the
intimate contact or deformation of the rib 14 against the
inner surface 30 of the receiving cavity 22 forms a dam
between the seal cavity 24 and the receiving cavity 22,
thereby preventing the liquid resilient material 32 from
"flashing" into the receiving cavity 22 and onto the con-
nector body 12.

[0020] STET 110, CURE THE RESILIENT MATERI-
AL, includes curing the resilient material 32 in a known
manner for the resilient material selected to form a resil-
ient seal about the connector body 12.

[0021] STEP 112, REMOVE THE WORK PIECE
FROM THE MOLD, includes removing the connector
body 12 with the resilient seal from the mold 20.

[0022] Alternative embodiments of the method may be
envisioned wherein the outer surface of the work piece
defines a second rib that circumferentially protrudes from
the outer surface about the longitudinal axis of the work
piece. This second rib is preferably located forward of
the work piece cavity.

[0023] From the foregoing detailed description, it can
thus be seen that the present invention provides an im-
proved method 100 for forming a resilient seal about a
work piece 12, such as an electrical connector body 12,
within a mold 20 in a manner to eliminate flashing. The
method 100 of the present invention includes a work
piece 12 having a circumferential rib 14 which is deform-
able to conform to the contour of the receiving cavity 22
so as to create a dam between the work piece 12 and
the cavity 22. The deformable rib 14 also serves to com-
pensate for dimensional variations of the work piece 12
and the receiving cavity 22 of the mold 20 such as a work
piece 12 thatis undersized, has slightly mismatched part-
ing lines, and/or is slightly misshapen.

[0024] While this invention has been described in
terms of the preferred embodiments thereof, it is not in-
tended to be so limited, but rather only to the extent set
forth in the claims that follow. Moreover, the use of the
terms first, second, etc. does not denote any order of
importance, but rather the terms first, second, etc. are
used to distinguish one element from another. Further-
more, the use of the terms a, an, etc. do not denote a
limitation of quantity, but rather denote the presence of
at least one of the referenced items.
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Claims

1. A method (100) of forming a resilient seal, compris-
ing the steps of:

(102) providing a work piece (12) defining a rib
(14) circumferentially protruding from an outer
surface (16) about a longitudinal axis of the work
piece (12);

(104) providing a mold (20), said mold (20) de-
fining:

a first cavity (22) configured to receive the
work piece (12),

a second cavity (24) circumferentially ex-
tending about the longitudinal axis of the
work piece (12) and in communication with
the first cavity (22), and

a port (26) in communication with the sec-
ond cavity (24);

(106) inserting the work piece (12) within the first
cavity (22) such the rib (14) is circumferentially
in intimate contact with an inner surface (30) of
the first cavity (22); and

(108) introducing a curable resilient material
(32) into the port (26), thereby filling the second
cavity (24) with the resilient material (32);
(110) curing the resilient material (32); and
(112) removing the work piece (12) from the
mold (20).

2. The method (100) according to claim 1, wherein the
rib (14) is at least partially deformed as the work
piece (12) is inserted within the first cavity (22).

3. The method (100) according to any preceding claim,
wherein the work piece (12) defines a third cavity
circumferentially extending about the longitudinal
axis and wherein the third cavity is in communication
with the second cavity (24) when the work piece (12)
is inserted within the first cavity (22).

4. The method (100) according to any preceding claim,
wherein the rib (14) has a generally square cross
sectional profile.

5. The method (100) according to any preceding claim,
wherein a height of the rib (14) is 0.04 mm and a
width of the rib (14) is 0.04 mm.

6. The method (100) according to claim 3, wherein the
rib (14) is located rearward of the third cavity.

7. The method (100) according to any preceding claim,
wherein the curable resilient material (32) is a sili-
cone based material.
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The method (100) according to any preceding claim,
wherein the work piece (12) is formed of a material
selected from the list consisting of polybutylene
terephthalate (PBT), polyethylene terephthalate
(PET), polyamide (PA), polycarbonate (PC), poly-
propylene (PP), and acrylonitrile butadiene styrene
(ABS).

The method (100) according to any preceding claim,
wherein the mold (20) is a unitary mold (20) and
wherein the work piece (12) is inserted into the first
cavity (22) through an opening (28) defined by the
first cavity (22).

The method (100) according to any preceding claim,
wherein a hardness of the mold (20) is greater than
a hardness of the work piece (12).

The method (100) according to any preceding claim,
wherein the work piece (12) is an electrical connector
body (12).
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